Disability and poverty are linked in developing countries (Braithwaite and Mont 2009; Fujii 2008; Mete 2008; Hoogeveen 2005; Yeo and Moore 2003; Elwan 1999) . However, quantitative research in this area is usually hampered by the lack of good quality data on disability and corresponding data on consumption and other socioeconomic indicators, such as years of education.
Vietnam is an exception. The 2006 Vietnam Household Living Standards Survey (VHLSS) collected high-quality data on disability that are in line with new international recommendations, along with data on consumption and other socioeconomic indicators. 1 Vietnam is thus a good case study for exploring the relation between poverty and disability. A previous study of poverty in Vietnam in 2006 estimated that the poverty rate was 16.4 percent for people with disabilities compared with 13.5 percent for other people (Braithwaite and Mont 2009 ). This gap of nearly 3 percentage points probably underestimates the impact of living with a disability. The poverty line is based on a consumption level that represents a minimum standard of living for the general population, but studies show that a given consumption level does not translate into an equivalent standard of living for people with disabilities because of their extra costs of living (Tibble 2005; Zaidi and Burchardt 2005) . These costs could include additional health services, assistive devices, personal assistance (whether purchased or provided by family members, with the associated opportunity costs), and additional transportation costs, among others.
According to Amartya Sen's (1985 Sen's ( , 1993 Sen's ( , 1999 capabilities approach, poverty is not merely a shortage of material goods but also a lack of the capability of combining the resources at one's disposal to reach a minimum standard of living. In the United Kingdom, once the extra costs of living with a disability were accounted for, the relation between disability and poverty rose dramatically (Kuklys 2005) . In that country, 23 percent of households with people with disabilities had less than 60 percent of the median income; when the additional costs of disability were taken into account, that percentage rose to more than 47 percent.
One factor usually mentioned in studies of the correlation between poverty and disability is lack of access to schooling. In a study of 11 developing countries, Filmer (2008) found that disability explained a larger part of enrollment deficits than any other characteristic examined, including gender and socioeconomic status. The relation between disability and school enrollment has been found in middle income countries as well (Mete 2008; Scott and Mete 2008) .
This article examines the relationships between disability and educational attainment and employment and the potential impact on people's ability to live free of poverty. The article is structured as follows. Section I presents the definition of disability used in this article. Section II analyzes the pattern of disability and the relation between disability and poverty, employment, and education in Vietnam. Section III notes some implications of the study.
I . M E A S U R I N G D I S A B I L I T Y
Disability is a complex phenomenon that has been measured many ways. In crafting survey questions on disability, this study follows the recommendations of the Washington Group on Disability Statistics, established by the UN Statistical Commission (www.cdc.gov/nchs/washington_group.htm). The approach is similar to the model that underlies the International Classification of Functioning, Disability, and Health, which focuses on people's ability to take particular actions in their current environment (WHO 2011) . This approach is also embodied in the social model of disability (Altman 2001; Shakespeare and Watson 1997) .
Disability is not synonymous with having a medical condition or functional limitation. Rather, disabilities are the result of an environment that erects barriers that prevent people from participating fully in the economic and social life of their communities (attending school, having a job, raising a family, participating in local governance, and so on). Thus, whether a person is considered to have a disability-and how mild or severe that disability is-depends strongly on the physical, cultural, and legal environment.
In recent years, measuring disability has focused on measuring the difficulties people have performing various activities (Mont 2007a, b) . The Washington Group on Disability Statistics, with the involvement of at least 50 countries, has recommended using the presence of difficulties in a core set of basic activities-sight, hearing, walking, cognition, communication, and self-care-as an operational proxy for a person having a functional limitation that puts him or her at risk of being disabled in the social model sense (CDC 2011) . The importance of looking at the ability to perform actions, rather than the presence of a medical condition, is also recommended in Gertler and Gruber (2002) . Simply asking people if they have a disability tends to identify only people with the most severe disabilities (Mont 2007a) .
The threshold for when having difficulty performing activities becomes a disability is not clearly defined. In fact, limitations in functioning can be quite smoothly distributed (Loeb and Mont 2010) . The analysis in this article uses two different thresholds to examine the sensitivity of the results to a low threshold (DISLOW) and a higher one (DISHIGH), which excludes people with lesser difficulties. DISLOW and DISHIGH are based on answers to the Washington Group's recommended census questions on disability that were included in the 2006 VHLSS (see box 1).
Following Loeb, Eide, and Mont (2008) , the low threshold is defined as having some difficulty in at least two of the functional domains noted in box 1 or having considerable difficulty in one or more domains. The high threshold is defined as having considerable difficulty in at least one of the six functional domains. Thus, the cases where DISHIGH equals 1 is a subset of the observations where DISLOW equals 1. Using your usual (customary) language, do you have difficulty communicating, for example, understanding or being understood? DISLOW¼1 if the respondent answers "some difficulty" to at least two of the questions, or "a lot of difficulty" or "cannot do at all" to at least one question, otherwise DISLOW ¼ 0.
DISHIGH ¼ 1 if the respondent answers "a lot of difficulty" or "cannot do at all" to at least one of the questions, otherwise DISHIGH ¼ 0.
Source: Washington Group 2008.
One reason why some difficulty in at least two areas is one threshold used for defining low disability relates to the survey question on vision. Minor vision difficulties, as measured by the survey question, have been positively correlated with consumption in a number of countries. This is unlike severe vision difficulties and difficulties in all the other domains, which are negatively correlated with consumption . This positive correlation could reflect the fact that people in jobs requiring more education (in other words, involving literacy) are quicker to notice minor difficulties in vision. For that reason, analysis was also conducted after discarding all vision difficulties except being unable to see. While this strengthened the relationship between disability and poverty and lowered disability prevalence, it did not qualitatively affect the results. Therefore, analyses ignoring minor vision problems are not included here. (It should be noted that minor vision problems alone are not enough to categorize someone as having a disability.)
Finally, the self-reporting nature of disability is a concern. Having difficulty undertaking a particular activity is inherently a subjective determination. Scott and Mete (2008) find that the negative relationship between poverty and disability weakens when a lower threshold is used because richer people are more inclined to report mild difficulties, perhaps because of higher expectations for their ability to function. (There is a similar rise in reported minor health problems moving up the income distribution.) This is another reason for using two thresholds in the analysis: the self-reporting bias is probably less for having a lot of difficulty or being unable to do something than for having only some difficulty. However, research also shows that answers tend to be more consistent for questions about having difficulties undertaking particular actions than for broader questions, such as "do you have a disability" or even "do you have a particular diagnosis," since knowledge of diagnoses is associated with access to health services (Miller, et al., 2010) . (table 1) . As in other countries, the rate of functional limitations increases dramatically in middle age and reaches roughly two-thirds of the population over the age of 62. For people under 40, including children, the rate is 4 -5 percent. The gender difference is not large, no doubt due at least in part to women's longer life expectancy and thus to more age-related disabilities.
The vision domain has the largest percentage of people reporting functional difficulties; self-care has the smallest, but people with restrictions in self-care tend to have the most severe disabilities.
Except for vision, poor people and those in lower expenditure quintiles are more likely to have other functional limitations than are the nonpoor and people in high expenditure quintiles. As noted, richer people may be more likely to report vision problems as they are quicker to notice them because of the nature of their work or because the type of work they do causes more eyestrain.
Difficulties across functional domains are positively correlated. The correlation coefficient for having functional difficulties in different domains ranges from 0.2 to 0.6 (table A.1 in the appendix). Overall, there is not a large difference in correlation coefficients of disabilities between poor people and nonpoor people. For estimating prevalence rates, the Washington Group recommends using the presence of at least some difficulty in functioning in any of the six functional domains (Washington Group 2008) . That yields an overall disability rate in Vietnam of 15.7 percent, which is similar to reported disability prevalence 2. People are defined as poor if their per capita expenditure is lower than the general poverty line, as estimated by the World Bank and the General Statistics Office of Vietnam. The poverty line is equivalent to the expenditure level that allows people to meet their nutritional needs (food consumption of 2,100 calories a day) and some essential nonfood consumption, such as clothing and housing. The poverty line in 2006 was 2.56 million dong. Loeb, Eide, and Mont (2008) in using a more restrictive threshold for DISLOW, for two reasons: to avoid the problems associated with responses to the survey question on vision, and to reduce possible false positives ( people who might have a low level of functional limitation in one domain that is unlikely to have a substantial impact on their life).
Disabilities related to mental health are particularly difficult to capture in surveys and generally require detailed instruments that are not feasible for standard household surveys. Therefore, people with psychological disabilitiesespecially mild and moderate ones-are probably not identified by the questions included in the VHLSS. People with severe mental disabilities that affect their ability to care for themselves are generally identified by the survey questions, but some people with psychological disabilities may be left out because of the episodic nature of some mental disabilities. To the extent that people Note: Numbers in parentheses are robust standard errors clustered at the commune level. The sample selection of the 2006 Vietnam Households Living Standards Survey follows a method of stratified random cluster sampling. The survey samples households in all rural and urban provinces of Vietnam (rural and urban areas of all provinces are strata). There were 64 provinces in 2006 and 128 strata. In each stratum, communes were selected randomly as a primary sampling unit. In each commune, three households were selected randomly. This study uses Stata to calculate the standard errors for complex survey data (svy commands in Stata). The standard error computation takes into account the effects of survey design, such as sampling weights and correlation between households within a primary sampling unit.
Source: Authors' analysis based on the 2006 Vietnam Household Living Standards Survey. with psychological disabilities are not accounted for, the prevalence rates are underestimated, as are any negative associations with employment, education, and poverty. Table 2 reports disability prevalence rates using DISHIGH and DISLOW for different categories. Rates are reported including and excluding minor or moderate vision difficulties. The more restrictive threshold measure, DISHIGH, yields a disability rate of 3.6 percent for the general population, which falls to 2.97 percent when the only vision difficulty included is blindness. The less restrictive threshold measure, DISLOW, yields a 7.56 percent prevalence rate, which falls to 5.33 percent when blindness is the only vision difficulty considered.
More than 29 percent of the people categorized as disabled by DISLOW are disabled because of minor vision difficulties. Many of these people appear to acquire minor vision problems in middle age. The rate of low-vision difficulties jumps tenfold between ages 19 -40 and ages 41 -62 and more than doubles after age 62.
Patterns by gender and age are not affected by which definition of disability is used. Girls and women have a slightly higher disability rate, and disability increases with age, reaching very high levels after age 62. Nearly half of the elderly have a disability under the low threshold measure. Poor people and people in low expenditure quintiles have slightly higher rates of disability as measured by DISLOW and DISHIGH than nonpoor people and people in high expenditure quintiles. The number of households affected by disability is much larger than the prevalence rate. Using DISLOW, 23.4 percent of households include a person with a disability. Using DISHIGH, that percentage drops to 12.4. Thus, even with a more conservative measure of disability, nearly one in eight Vietnamese live in a household that includes a person with a disability, so the costs of disability are borne by a broader population than those experiencing the disability directly.
Household heads account for 44.7 percent of disabled people when the DISLOW threshold is used and 33.6 percent when DISHIGH is used (table A.2 in the appendix). The rate is higher than for the general population because household heads tend to be older and age is positively correlated with disability.
As expected, households that include a person with a disability are overrepresented in the lower consumption quintiles. When DISHIGHNV is used to exclude any problems with minor to moderate vision difficulties, more than 13 percent of households in the bottom consumption quintile include a person with a disability compared with about 10.5 percent for the general population.
The correlation between low income and people with disabilities is heightened when people with mild and moderate vision difficulties are excluded. That group is actually slightly underrepresented in the bottom quintile. As stated earlier, this may be the result of people who lack reading skills not registering age-related mild losses in vision. However, as noted earlier, the association between disability and poverty is probably understated because it fails to account for the associated costs of living with a disability.
Cost of Disability
The Zaidi and Burchardt (2005) method of accounting for disability, applied in Braithwaite and Mont (2009) , was used to estimate the extra costs of disability, with an expanded set of assets used in the asset index. That method begins by constructing an asset index as a measure of the standard of living, S, and regresses it on per capita expenditure, Y, disability status, D, and a vector of household characteristics, X:
Then, the extra cost of disability is approximately equal to -b / a. Conceptually, the idea is that, with other household characteristics held constant, a certain level of expenditure (or income) is associated with a certain standard of living as measured by asset holdings. 3 If households that include people with disabilities at that level of expenditure have lower assets, the conclusion is that the gap in assets is caused by the presence of the disability. Braithwaite and Mont (2009) used the seven most commonly held assets in their index, but this might not have accounted for people with higher levels of 3. Equation (1) is equivalent to:
The difference in log per capita expenditure between people with disabilities and those without them is equal to:
Thus, the extra cost is approximately equal to:
wealth who were able to purchase other assets. Therefore, the asset list was expanded. 4 The extra costs of disability were estimated to be 11.5 percent, slightly higher but of similar magnitude to the just over 9 percent in Braithwaite and Mont. 5 There can be a problem of endogeneity of explanatory variables in equation (1) . Thus, rather than estimate the causal effect of the explanatory variables in equation (1), the estimates are used to examine the difference in expenditures between people with and without disabilities once asset holdings and other observed variables are controlled for. Table 3 compares poverty rates for people with and without disabilities by various characteristics, both with an unadjusted poverty line and with a poverty line adjusted for the extra costs of disability. Since many households that include a person with a disability are close to the poverty line, the poverty rates increase significantly when the poverty line is adjusted for the 11.5 percent extra costs of disability, especially in rural areas.
Another striking finding is the much higher rate of poverty for households that include a child or a prime age adult with disabilities (even without accounting for the extra costs of disability). Of course, the causality may go both ways. For example, poverty may lead to disability in children because of the lack of health care and proper nutrition. It may also lead to disability in adults, but it also probably limits their ability to generate a livelihood. The difference between the poverty rates for households without disabilities and those with elderly disabled members is not that high, which brings up another point: when examining the relation between disability and poverty, it is important to account not only for the severity of the disability but also for the age when it was acquired. A child with a disability might be denied access to education and training and might experience a lifetime of discrimination. An adult who acquires a disability might already have amassed certain skills and assets. And an elderly person who acquires a disability might be beyond working age, so although their families may incur certain costs in caring for them-including foregone labor income-their own earnings potential might not be relevant.
Regression Analysis
The three regressions reported in table 4 therefore account not only for the severity of disability (with separate regressions for DISLOW and DISHIGH) but also the age of onset of the disability-in particular, whether the disability began in childhood or adulthood. (The tables in this section present only the estimates of variables of interest such as DISLOW and DISHIGH. Full regression results are in the appendix.)
4. The assets included in this analysis are motorbike; wardrobe; bed; tables, chairs, and sofas; television; electric fan;. cooker; flush toilet; permanent house; and tapwater. The variable Y is per capita expenditure, D is DISLOW, and X is a vector of household characteristics. 
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Model 1 includes only disability variables (no control variables). Model 2 includes several control variables. Model 3 includes district fixed-effects estimators,
6 which help remove district variables that can affect both disability and household welfare, such as epidemics and calamities.
The regressions show that households that include people with disabilities are more likely to be poor, regardless of the threshold of disability or when the disability was acquired. However, the impact of the age of onset of disability is striking. The relationship is much stronger and remains statistically significant after controlling for a host of household characteristics.
Disability variables could have endogeneity problems; for example, households might have experienced shocks that made their members more likely to acquire a disability and that also lowered income and consumption. To examine this issue, regressions included disability variables with more clearly exogenous causes (war, accident, natural calamity, and birth defects) drawn from the survey question on the cause of the disability. For regressions of per capita expenditure (table A.5 in the appendix) and other the outcome variables of employment and education, these disability variables have similar effects to the overall disability variables (and thus are not reported here).
The age of onset also matters in the probability that a person with a disability is employed. With DISLOW, the negative impacts of having a disability are strongly significant but are somewhat mitigated if that disability was acquired as an adult (table 5). The same cannot be said of people considered to have a disability only when the more severe DISHIGH threshold is used: regardless of age of onset, a disability reduces the probability of a person working by about the same amount. These results hold whether looking at wage employment or household employment for people ages 16-60.
These regressions also show that completion of primary schooling is associated with a greater likelihood of working for the household business, whereas completing secondary school tends to lead more often to wage work.
After controlling for education, the results show that people with disabilities work less and that their disability is associated with less education to begin with. Enrollment rates are significantly lower for children with disabilities than for children without disabilities. For example, primary school enrollment for children ages 6-12 is nearly 96 percent for children without disabilities, but about 69 percent for children with mild, moderate, or severe disabilities. The gap is even higher when the more restrictive threshold is used. Given the importance of education to livelihoods, this puts children with disabilities, on average, at a livelihood disadvantage from the beginning. The same result is found in developed countries (Loprest and Maag 2007) . 6 . A log function of per capita expenditure is used because expenditure follows a log normal distribution rather than a normal distribution. Household characteristics that affect household earning include household composition, human assets, physical assets, and regional and commune characteristics (Glewwe 1991 A series of logit regressions were estimated to explore the relation between disability and education in Vietnam. Table 6 presents the estimates for the disability variable coefficients; the full regressions are in tables A.8-A.10 in the appendix. For both DISLOW and DISHIGH, the correlation between disability and enrollment among school-age children is statistically significant at the 1 percent significance level and increases as more explanatory variables are added to the model. The odds ratios for the effect of disability on enrollment using the most inclusive specification (model 2) is 0.084, which for DISLOW translates into children with disabilities being nearly 0.41 times less likely to attend school, once other factors are controlled for. For DISHIGH, this rises to nearly 0.47 times.
In all specifications, having a disability in childhood significantly reduces the chances of completing school for older cohorts, regardless of the definition of disability or the type of school. The odds ratios using the most inclusive specification (model 2) from the school completion logits are 0.027 ( primary) and 0.119 (secondary) for DISLOW and 0.022 and 0.149 for DISHIGH. All are significant at 1 percent level.
These results show only that disability is associated with a lack of education; they do not explain the reasons behind the relationship. It could be that parents want to send their children with disabilities to school but cannot, because of barriers such as transportation difficulties, lack of accessible schools, and lack of training or acceptance by teachers. Or it could be that parents do not want to send the children to school because the returns to education for children with disabilities do not warrant the investment, whether for reasons of inherent inability to benefit from schooling or of barriers to employment (transportation, accessibility, attitudes, and so on) that prevent people with disabilities from getting a return to the human capital they acquired in school. In addition, poor parents might have limited resources for sending children to school and so may choose to spend them on their children with the highest expected returns, perceiving their children without disabilities as being the better investment.
Whatever the case, the correlation between disability and education and employment reveals that people with functional limitations have poorer outcomes than their peers without functional limitations.
I I I . C O N C L U S I O N
Disability, whether measured by a low or a high threshold, is significantly correlated with poverty and lack of employment in Vietnam, using data from the 2006 VHLSS. After accounting for the extra costs of disability, the correlation is stronger, especially in rural areas and for households with children and prime-age adults with disabilities. That correlation is also stronger for people with more severe disabilities but is lower for people who acquire their disabilities when they are adults. Disability during childhood is significantly correlated with lack of educational attainment, an important determinant of poverty.
Because of the endogeneity of this system-disability causing poverty, poverty causing disability, lack of returns in the labor market affecting schooling decisions, barriers to education affecting employment opportunities-it is difficult to attribute causality. It is clear, however, that people with disabilities face more difficult and limited conditions and that the limited conditions are highly significant when the extra costs of living with a disability are taken into account. For households with people with disabilities, ignoring the extra costs of disability means that poverty statistics can miss these households whose standard of living, if the higher costs were taken into account, would be equal to that of poor households without people with disabilities .
Better data on disability need to be collected in conjunction with data on consumption and other measures of well-being. A clearer understanding of the relationship between disability and poverty and the barriers that disabled people face in fully participating in economic life will help policymakers determine where the link between disability and poverty is strongest and where the most promising and appropriate avenues are for designing interventions to weaken that link. Note: DISLOW is the lower of two thresholds for determining when having difficulty performing activities becomes a disability (see box 1).
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